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• * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (1) Mix a zirconium sol and a cerium sol by the theoretical ratio corresponding to the end 
product for which it asks (the ratio to the average diameter r2 of the particle which constitutes this 
cerium sol of the average diameter rl of the particle which constitutes this zirconium sol - r is at least 
5). (2) The synthetic approach of the constituent based on the mixed oxide of the zirconium 
characterized by including the phase of calcining the precipitate which added the base into the obtained 
mixture, collected the precipitate by which (3) formation was carried out, and was collected by the (4) 
last, and a cerium. 

[Claim 2] The approach according to claim 1 characterized by the average diameter of the particle which 
constitutes this zirconium sol being 5-500nm. 

[Claim 3] The approach according to claim 2 characterized by this average diameter being 10-200nm. 
[Claim 4] The approach of any said one claim [ which is characterized by the average diameter of the 
particle which constitutes this cerivmfi sol being 3-lOOnm ] publication. 

[Claim 5] The approach according to claim 4 characterized by this average diameter being 5-50nm. 
[Claim 6] this - a ratio - said claim characterized by r being ten or more - the approach of any or one 
publication, 

[Claim 7] this - a ratio - the approach according to claim 6 characterized by r being 20 or more. 
[Claim 8] said claim characterized by adding the 3rd component (doping component) chosen from the 
component of which carrying out heat stabilization of the specific surface area of a zirconium dioxide 
and (or) cerium oxide is known to this mixture ~ the approach of any or one publication. 
[Claim 9] This doping component is especially a rare earth metal, and an yttrium, a lanthanum, a 
praseodymium, a neodymium; alkaline earth metal and the approach according to claim 8 characterized 
by being especially independent from magnesium, calcium, barium; aluminum; silicon; thorium; 
scandium; gallium; boron; titanium; vanadium; niobium; tantalum; chromium, or a bismuth, or being 
chosen as mixture. 

[Claim 10] The approach according to claim 9 that this doping component is characterized by being 
independent from a lanthanum, aluminum, and silicon, or being chosen as mixture. 
[Claim 11] The approach of any said one claim [ which is characterized by this base being aqueous 
ammonia, a sodium hydroxide, or a potassium hydroxide ] publication. 

[Claim 12] The approach according to claim 1 1 characterized by using an aqueous ammonia solution. 
[Claim 13] The approach of any said one claim [ to which addition of a base is performed until the last 
pH of precipitate mixture is set to at least 4 ] publication. 

[Claim 14] The approach according to claim 13 characterized by this pH being at least 7. 
[Claim 15] The approach of any said one claim [ which is characterized by these precipitate being 
collected by filtration ] publication. 

[Claim 16] the collected precipitate - next, said claim characterized by being preferably washed 
bywater - the approach of any or one publication. 

[Claim 17] The approach of any said one claim [ which is characterized by drying the precipitate which 
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was collected and was washed by arbitration ] publication. 

[Claim 18] The approach of any said one claim [ which is characterized by performing this calcining at 
the temperature which is 700-1000 degrees C ] publication. 

[Claim 19] The approach according to claim 18 characterized by this temperature being 800-1000 
degrees C. 

[Claim 20] The approach of any said one claim [ which is characterized by expressing with the gestalt of 
oxide and obtaining the constituent containing 5 1 - 99% of the weight of a zirconium, and 1 - 49% of the 
weight of a cerium ] publication. 

[Claim 21] It is the approach according to claim 13 characterized by expressing with the gestalt of an 
oxide and obtaining the constituent which contains further 1 - 10% of the weight of the above- 
mentioned doping component preferably 0.1 to 20% of the weight. 

[Claim 22] The constituent based on the mixed oxide of the zirconium characterized by having the 
specific surface area of at least 10m2/g5 and a cerium. 

[Claim 23] The constituent according to claim 22 characterized by this specific surface area being 
20m2/g at least. 

[Claim 24] The constituent according to claim 23 characterized by this specific surface area being 
30m2/g at least. 

[Claim 25] The constituent according to claim 24 characterized by this specific surface area being 
40m2/g at least. 

[Claim 26] The constituent of any one publication of claim 22-25 characterized by having the specific 
surface area of at least 20m2/g after 800-degree C calcining. 

[Claim 27] The constituent according to claim 26 characterized by this specific surface area being 
30m2/g at least. 

[Claim 28] The constituent according to claim 27 characterized by this specific surface area being 

40m2/g at least. 

[Claim 29] The constituent of any one publication of claim 22-28 characterized by having the specific 
surface area of at least 20m2/g after 900-degree C calcining. 

[Claim 30] The constituent according to claim 29 characterized by this specific surface area being 
30m2/g at least. 

[Claim 31] The constituent according to claim 30 characterized by this specific surface area being 
40m2/g at least. 

[Claim 32] The constituent of any one publication of claim 22-31 characterized by expressing with the 
gestalt of oxide and containing 51 - 99% of the weight of a zirconium, and 49 - 1% of the weight of a 
cerium. 

[Claim 33] The constituent according to claim 32 characterized by this ceriimi content being 1 - 30 % of 
the weight. 

[Claim 34] Claim 32 characterized by containing further 0.1 - 20% of the weight of the above- 
mentioned doping component, and the constituent of any one publication of 33. 
[Claim 35] The constituent according to claim 34 characterized by the content of this doping component 
being 1 - 10 % of the weight. 

[Claim 36] claim 34 characterized by this doping component existing in a zirconium dioxide and (or) the 
solid solution of cerium oxide, and the constituent of any one publication of 35. 
[Claim 37] Operation for manufacturing them as the catalyst or catalyst support of the constituent 
obtained by the constituent of any one publication of claim 22-36, or the approach of any one 
publication of claim 1-21. 

[Claim 38] The catalyst which porosity support becomes from this porosity support and the catalytic 
activity component which are characterized by including at least one sort of the constituent obtained by 
arbitration as mixture with an alumina by the constituent of any one publication of claim 22-36, or the 
approach of any one publication of claim 1-21. 

[Claim 39] The monolith-type catalyst which is characterized by a porous layer containing at least one 
sort of the constituent obtained by arbitration as mixture with an alumina by the constituent of any one 
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publication of claim 22-36, or the approach of any one publication of claim 1-21 and which a catalytic 
activity component becomes from the super-thermal-resistance structure (support) covered by this 
porous layer (wash coat) to which it adhered on it. 

[Claim 40] an internal combustion engine, especially an automobile engine - since - claims 38 and 39 
for processing exhaust gas — the operation of the catalyst of any or one publication. 



[Translation done.] 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ♦♦♦♦ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention especially has the improved specific surface area and the specific 
surface area which has thermal stability widely especially, therefore relates to the new manufacture 
approach of the constituent based on the field of a catalyst, and the mixed oxide of the zirconium and 
cerium which especially fit the use as for example, the catalyst itself and (or) catalyst support in the field 
of automobile afterburning (afterbuming). This invention relates to the constituent based on the mixed 
oxide obtained by this manufacture approach as an industrial product new and useful again. Finally this 
invention relates to the specific usage of this constituent. 
[0002] 

[Background of the Invention] Independent or the degree put together and used has been increasing a 
zirconium dioxide and cerixmi oxide today especially into the constituent for these catalysts that are 
known as two significant and usefiil components, therefore are known as an example by both their 
considering as a polyfimctional catalyst, especially the catalyst aiming at processing of the exhaust gas 
from an internal combustion engine. It not only performs especially oxidation of a carbon monoxide and 
a hydrocarbon, but the catalyst which exists in exhaust gas, which exists in this gas and which can 
succeed also especially in reduction of nitrogen oxides is meant as various functions ("3 yuan (three- 
way)" catalyst), those presentations and an operation principle are already indicated by many reference 
about this catalyst, and forming much patents and (or) the theme of patent application vnll be described 
from now on. 

[0003] even if it carries out with the knowledge of modernization study, by the time it solves a 
zirconium dioxide and the mixed effectiveness of a cerium - not resulting - actually occasionally - 
conflict - even being generated - the industrial "3 yuan" catalyst which still contains these both oxides 
now although carried out which [ the ] ~ it seems that or it was established that it is that which is more 
synthetically [ than the catalyst which does not contain either ] effective a zirconium dioxide and cerium 
oxide exist generally by - found out with the gestalt of simple physical mixture of the oxide particle by 
which distinction tends [ very ] to attach uncombined condition -, i.e., these two components, into the 
last catalyst in the above catalysts which can succeed in a specific catalyst function and (or) an easy 
specific support function for other catalyst components, such as platinum, a rhodium, and other noble 
metals. This attributes a cause to the oxide powder and the fact that it will be obtained by careful mixing 
of precursor ** which can be pyrolyzed to this oxide if that is not right instead that this catalyst based on 
a zirconium dioxide and cerium oxide corresponds in most many cases. 

[0004] Now, installation and use of the zirconium to the inside of the constituent of a catalyst and a 
cerium component are not performed with separation and an uncombined gestalt for various reasons in 
the field, but they are the oxides Zr02/Ce02 mixed by the whole substantially and preferably on the 
contrary at solid-solution type truth. It succeeds in the attempt performed directly with the surprising 
upward tendency today with the gestalt. However, in such a case, this is also a completely customary 
demand in the field of a catalyst, but it is needed that it is possible for the mixed oxide which has the 
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specific surface area which is thermal stability preferably possible [ max ] to come to hand. The fact that 
the effectiveness of a catalyst becomes large as the contact surface area between a catalyst (catalytic 
activity phase) and reagin generally becomes large is actually taken into consideration. It is appropriate . 
to be maintained where a catalyst is divided as most as possible in both conditions the time of the 
beginning of using and after use hot to some extent and prolonged. - It is got blocked. The solid 
particulate or microcrystal which constitutes a catalyst can identify small as much as possible, and what 
is obtained only from the mixed oxide which has a high specific surface area which is comparatively 
stable to temperature is suitable. 
[0005] 

[Summary of the Invention] This invention aims at satisfying this need. To accuracy, more this 
invention economically simply And it is what means providing the whole with the new approach of 
making it possible to obtain access to the constituent crossed to the large field based on a solid-solution 
type mixed oxide in Zr02/Ce02 system substantially with repeatability. It is (it is understood that "the 
constituent crossed to a large field" means that it can change within very large limits as the zirconium in 
the solid solution and the ratio of a cerium are shovra below here). It is in the main benefit of this 
constituent having a large specific surface area, when a cerium content is high to one, and on the other 
hand, maintaining specific surface area even with after [ significant to two ] calcining in an elevated 
temperature. 

[0006] The new synthetic approach which was suitable for preparation of the constituent based on the 
mixed oxide of a zirconium and a cerium according to this invention for this purpose is proposed. At the 
beginning of : (1) characterized by this approach consisting of the following substantial phases It mixes 
by the theoretical ratio of which a zirconium sol and a cerium sol are required (the ratio to the average 
diameter r2 of the particle which constitutes this cerium sol of the average diameter rl of the particle 
which constitutes this zirconium sol r is at least 5 (r=rl / r2)). (2) The precipitate which collected the 
precipitate by which added the base to the mixture obtained by next doing in this way, and (3) formation 
was carried out, and was collected by the (4) last is calcined. 

[0007] It is possible to obtain a mixed oxide type phase in the low calcining temperature of about 700 
degrees C by the approach by this invention. Thus, since this approach is enabled to use such low 
reaction temperature that it not usually think as compared with the matter known for the solid-solution 
composition field today, although the product obtained by that cause is naturally suitable for the use as a 
catalyst, it has a specific surface area high enough, this calcining phase makes it possible substantially to 
form a solid-solution phase, to raise the crystallinity of this solid solution, and (or) to adjust to the final 
value for which it asks to the usage which was able to give those specific surface area. Thus, the formed 
phase is clarified by X-ray-analysis analysis. Furthermore, it is possible by only adjusting the size of a 
start sol by this invention to adjust and control the size of the last powder obtained easily. Other 
descriptions of this invention, a mode, and benefit vsdll become clear more completely as they read and 
advance the following description with various concrete and nonrestrictive examples which mean 
illustrating it. 

[0008] "Specific surface area" means the B.E.T. specific surface area determined by the nitrogen 
adsorption according to the ASTM criterion D 3663-78 which was established from the Brunauer- 
Emmett-Teller approach and indicated by "The Journal of the American Chemical Society, 60, and 309 
(1938)" in the following explanation of this invention, in addition, it must be understood as what also 
means the constituent (and the manufacture approach) containing the doping (stabilization) component 
by which it is further defined below in a zirconium dioxide and (or) the solid solution of cerium oxide 
again whenever the expression "the mixed oxide based on a zirconium and a cerium" is used. 
[0009] Furthermore It sets to the suspension in an aquosity liquid phase, -, i.e., them, as which an 
expression called a cerium sol and a zirconium sol is interpreted in those most general semantics here, 
the oxide and (or) hydration oxide (hydroxide) of a cerium or a zirconium Any systems which consist of 
a solid-state particle of the colloid size made into a radical are expressed, and it is still more possible to 
carry out the amount content of residuals of the ion which for example, a nit rate, acetate, ammonium, 
etc. joined together, or stuck to arbitration. In this sol, although a cerium or a zirconium is a colloid 
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gestalt or may be looked at by the whole with an ion gestalt and a colloid gestalt at coincidence, the ratio 
expressed according to an ion gestalt does not exceed about 10% of the total amount of the kind in a sol 
It is desirable that the sol all of a cerium and whose zirconium are colloid gestalten is used in this 
invention, the average diameter of the colloid which finally constitutes a start sol ~ Analytical 
Chemistry, 53, No.8, and 1007 A (1981) in - 1 must be understood as a thing showing the hydraulic 
average diameter determined by semi- elastic light diffusion according to the approach described by 
Michael L.McConnell. It is used as a thing showing the hydraulic average diameter of the colloid which 
constitutes the given sol, without an expression called this "average sol size" or subsequent ones also 
distinguishing only in relation to the reason for giving explanation easily and clear. 
[0010] 

[Detailed Description of the Invention] The synthetic approach of the constituent by this invention is 
explained more to a detail after this. As mentioned above, the first stage story of the approach of this 
invention consists of preparing the mixture of a zirconium sol and a cerium sol The various approaches 
of compounding them in the start zirconium sol used for this invention and a cerium sol, and a list are 
well learned by this contractor, and are already indicated by reference. Furthermore, some of those sols 
can be got in a commercial scene. For example, 140-300 degrees C of zirconium sols can be preferably 
obtained by hydrolyzing a zirconyl chloride or a zirconium nitrate solution at the temperature of 150- 
200 degrees C, while it is hot, the concentration of a zirconyl chloride or a zirconium nitrate solution is 
expressed with Zr02, and it is desirable that it is 0.1 - 2 mol/1. Moreover, it is also possible to prepare a 
zirconium sol by hydrolyzing a sulfiiric-acid zirconium among a nitric-acid mediimi or a hydrochloric- 
acid medium, while it is desirable and hot at the temperature of about 90 degrees C, 80-150 degrees C 
and, the S03/Zr02 mole ratios of a sulfiiric-acid zirconium solution are 0.34-1 preferably, and it is [ the 
concentration is expressed with Zr02 and ] desirable [ concentration ] that it is 0.1 - 2 mol/1. Thus, it is 
preferably neutralized by aquosity ammonia, and is washed and distribution is performed to a base and 
the gel obtained by addition of a nitric-acid solution next until pH is set to about 8 next, and as for pH of 
the distributed mixture at that time, it is desirable [ as for the obtained basic sulfuric-acid zirconium ] 
that it is 0.5-5. 

[001 1] 5-500nm of things for which the zirconium sol which has the average size of 10-200nm in useful 
is used is [ in / this invention ] possible, the cerium sol used for this invention - the same - all suitable 
techniques ~ especially - however, it can obtain by the approach described by patent application FR-A - 
2583735 by these people used here, FR-A -2583736, FR-A -2583737, FR-A -2596380, FR-A -2596382, 
FR-A -2621576, and FR-A -2655972 nonrestrictive. The average size is able to use preferably 3-lOOnm 
of 5-50nm cerium sols in this invention. It is chosen and the first stage pH, the concentration, and the 
introductory sequence of a start sol are adjusted so that the colloid mixture to produce may have stability 
and a homogeneous property. To perform stirring actuation to some extent for this purpose is needed. In 
addition, the amount which exists in the mixture produced in the amount-used list of a cerium and a 
zirconium must be simply [ as usual and ] equivalent to the theoretical ratio needed in order to obtain the 
end product for which it asks. The constituent which becomes available by the approach of this 
invention is explained below at a detail. As an essential description of the approach of this invention, the 
ratio (these two average sizes are understood to be what is expressed with the same unit like 
NANOMETORU) to the average size of the cerium sol of the average size of a zirconium sol must be 
about 5 or more than it. this - as for a ratio, it is desirable that it is about ten or more, and it is still more 
desirable that it is about 20 at least, this - it was found out that especially the product obtained less than 
by about five is deficient in a ratio to specific surface area, and it is remarkably [ in all cases ] 
inadequate for it to the use as a catalyst. 

[0012] it is possible in the embodiment with especially benefit of the approach of this invention that a 
zirconium dioxide Zr02 and (or) cerium oxide Ce02 are independent and to add fiuther the 3rd 
component (or doping component) chosen fi-om the component of which stabilizing the non-surface area 
of those oxides when it exists in the uncombined condition is known to above-mentioned mixture, that 
is, as a zirconium dioxide (zirconia) and (or) cerium oxide mentioned above, the drugs with which 
stabilizing the specific siuface area is known when independent not expecting, and making it possible to 
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improve the specific surface area of the mixed oxide type constituent of this invention substantially and 
for useful purpose to a surprising thing was also found out. a rare earth metal - especially - an yttrium, 
a lanthanum, a praseodymium, and a neodymium; alkaline earth metal - especially - magnesium, 
calcium, barium; aluminum; silicon; thorium; scandium; gallium; boron; titanium; vanadium; niobium; 
tantalum; chromium, or a bismuth - since - about the stabilizing agent of the component chosen, 
although it can mention as a stabilizing agent which can be used as mixture, of course, they are not [ in / 
especially / this invention ] independent or the thing restricted to this list. A lanthanum, aluminum, and 
especially three stabilizing agents of silicon are suitable. In most many cases, a stabilizing agent is 
introduced into mixture with the gestalt of the fusibility salt. Of course, installation with the gestalt of a 
sol is not excepted. As for the amount of the stabilizing agent used, it is common that it is the amount 
which expresses the content of the stabilization component in an end product with the gestalt of an 
oxide, and turns into 0.1 - 20% of the weight of the total weight of this product. 
[0013] According to the second stage story of the approach of this invention, addition of a base is 
performed into the initial mixture obtained as mentioned above next. This addition is continued until a 
component precipitates completely. Especially the basic solution that can be used is a water solution of 
ammonia, a sodium hydroxide, and a potassium hydroxide. It is also possible to use ammonia gas. It is 
desirable that ammonia liquor is used in this invention, when it exists, and (or) when it dissolves in an 
aquosity medium easily, a base can also be introduced into direct initial mixture in a solid configuration. 
The normality of the basic solution used in this invention is not important, and it is desirable to still use 
the solution of 1-5-N concentration so, although it can cross to the large range of 0.1-1 IN. In fact, the 
addition of a base is decided that pH of mixture becomes seven or more preferably four or more on the 
last aspect of affairs of precipitate. It can add gradually or continuously, and it is accomplished, stirring 
preferably by the single step. This actuation can be performed at the temperature from a room 
temperature (18-25 degrees C) to the reflux temperature of a reaction mixture, and this reflux 
temperature may amount even to 120 degrees C. As for addition, it is desirable to be carried out at a 
room temperature. 

[0014] In order to precipitate completely at the time of termination of addition of a basic solution, while 
it is for a while to arbitration, stirring of a reaction mixture can be continued further. At the time of 
termination of a precipitate phase, the solid-state precipitate separated from mixture is recoverable using 
all customary solid-state / liquid separation technology, such as filtration (filtration), sedimentation, 
filtration (straining), and centrifugal separation. If the simple nature is taken into consideration, use of 
filtration (filtration) is desirable. Thus, although the collected product can be washed next and can use 
water or aquosity ammonia liquor for this washing, its use of water is desirable. Washing using use of an 
organic solvent, for example, alcohol, a ketone, a hydrocarbon, etc. is not excepted, either. In order to 
remove residual water, 80-300 degrees C of products washed at the end are preferably dried by 
arbitration in air at the temperature of 100-150 degree-C**, for example, and this desiccation is 
continued until the weight of a product becomes fixed. Desiccation of a product can also perform any of 
the suspension obtained by suspending again underwater the suspension directly produced from a 
precipitate phase, or the precipitate which was separated and was washed by arbitration as mentioned 
above they are according to customary spraying (spray drying). 

[0015] in the culmination of the approach of this invention, after arbitration washed and (or) dries, 
calcining of the collected precipitate must be carried out to the last. This calcining is continued until 
formation of the mixed oxide for which it asks is performed completely, this makes it possible 
improvement and (or) to make it perfect, and finally the crystallinity of the solid-solution phase formed 
further can be adjusted in consideration of the fact that the specific surface area of a product becomes 
low, according to the following service temperature meant by the constituent of this invention as the 
calcining temperature used becomes high. The benefit which performs calcining of a constituent 
absolutely at temperature higher than required temperature and temperature more equal to subsequent 
service temperature at least to accuracy to obtain the generation Are that stabilization of the property of 
an end product is promoted, that is, when put on the bottom of a heat condition severer than the 
calcining temperature at which the product was exposed between that preparation, especially this 
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actuation I hear that it points to restricting the danger of relating to change which may be generated in 
this product, and is about it. Ahhough a calcining phase is generally performed under air, of course, 
calcining performed, for example in inert gas is not excepted, either. 
[0016] As mentioned above, it is possible to obtain the solid solution at the very low synthetic 
temperature of about 700 degrees C by the approach of this invention, and the solid solution obtained 
has a very high specific surface area. The exact temperature of depend [ existence of a doping 
component or / absent / greatly ] in which the solid solution is formed is clear to that zirconium and 
cerium content list that are formed especially related, and, so, cannot express a general regulation about 
this point. However, it is observed that the 700-1000 degrees C of the last calcining phases can generally 
be performed appropriately [ it is desirable and ] at the temperature of the range of 800-1000 degrees C 
in practice, although an elevated temperature and the solid solution for which it asks especially are 
formed and (or) being clarified with an X-ray, after temperature higher than required temperature and 
calcining which comes out has absolutely the specific surface area which can completely permit the 
constituent of this invention. The constituent which enables it to obtain by the approach of this invention 
is explained to a detail after this. These constituents constitute the second theme of this invention. These 
constituents are first characterized with the specific surface area more than the 10m2/g. the constituent 
of this invention is useful —like - at least 20m2/g - desirable - at least 30m2/g - it has the specific 
surface area of at least 40m2/g more preferably. In a certain case, the constituent obtained by the 
approach of this invention can even have the specific surface area of at least 50m2/g. 
[0017] Furthermore, especially when they are exposed to comparatively high calcining temperature as 
another property of the constituent of this invention, for example, when it is used in the catalyst field in 
an exhaust muffler, it is mentioned that they are maintaining a completely suitable specific surface area, 
that is, - in 800 degrees C - the constituent of this invention - at least 20m2/g - desirable - at least 
30m2/g - even if it has the specific surface area of at least 40m2/g more preferably and these 
constituents are heated by 900 degrees C - this surface area - yet ~ at least 20m2/g - desirable - at 
least 30m2/g - at least 40m2/g is maintained more preferably. If it puts in another way, I hear that the 
constituent of this invention has very good thermal stability about the specific surface area, and there is. 
Being able to clarify existence of the cerium in the constituent of this invention and a zirconium 
component (and arbitration doping component) by the easy chemical analysis, on the other hand, 
customary X-ray diffraction analysis shows the gestalt in which these exist, therefore, as mentioned 
above by the detail in the letter, the above-mentioned component exists with the solid solution or a 
mixed oxide type joint gestaU substantially and preferably in the constituent of this invention at the 
whole. Especially the X-ray diffraction spectrum of these constituents is a cubic (cubic). Or tetragonal 
phase (quadratic) Existence of the main phase corresponding to the zirconium dioxide which was 
crystalized by the system and made into it which can be recognized clearly is clarified, the unit lattice 
parameter is replaced to some extent as compared with the pure zirconium, and, so, this means 
generation of the true solid solution reflecting mixing of the cerium (and arbitration doping component) 
to the inside of a zirconium dioxide crystal lattice. When a cerium content is high, in the case of the 
both, ** which cannot join together or can observe the cerium oxide of the specific amount (small 
quantity) which contains Zr02 in the solid solution is completely embedded into the matrix of a 
constituent. 

[0018] As a whole, the constituent obtained by the approach of this invention expresses with the gestalt 
of oxide, and contains 1 - 49% of the weight of a cerium, and 99 - 5 1% of the weight of a zirconium. 
Preferably, a cerium content is 1 - 30 % of the weight, and a zirconium content is 99 - 70 % of the 
weight. As this constituent was mentioned above, when it contains a doping component ftuther, the 
content of this component can be expressed with the gestalt of an oxide, and can be 0.1 - 20 % of the 
weight to the whole constituent, and it is desirable that it is 1 - 10 % of the weight. So, although the solid 
solution which has a high specific surface area of this invention is mainly carried out based on a 
zirconium, it is understood that it can cross to the range of a quite large constituent. The upper limit of 
the cerium content in a constituent is actually imposed by only the limitation of the solubility over a 
zirconium dioxide. 
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[0019] Therefore, such a high specific surface area means that it can find out very many usages that the 
constituent obtained by this invention is surprised, especially they are the catalyst fields and it is suitable 
for being used as a catalyst and (or) catalyst support, it is possible to use them as the catalyst or catalyst 
support for performing various reactions, such as the cyclodehydrogenation of dehydration, hydrogen 
sulfiiration, hydrogen denitrification, desulfurization, hydrogen desulfurization, a dehydrohalogenation, 
a reforming, steam reforming, cracking, hydrogenolysis, hydrogenation, a dehydrogenation, 
isomerization, disproportionation, oxychlorination, a hydrocarbon, or other organic compounds, 
oxidation and (or) a reduction reaction, the Clowes reaction, offgas treatment from an internal 
combustion engine, demetallization, methanization, or shift inversion. However, of course, one of the 
most important usages of the constituent of this invention is use as a catalyst constituent which means 
processing of the exhaust gas from an internal combustion engine, as mentioned above. Especially the 
constituent of this invention fits more manufacture of the catalyst which means processing of the 
exhaust gas from a Diesel engine in a detail. Behind, it is fabricated in order to form the catalyst of for 
example, a bead configuration, or the front stirrup into which catalytic activity components, such as 
noble metals, sink in this application in this constituent is the coat of super-thermal-resistance bodies, 
such as a ceramic or a metal monolith. - This coat is used in order to form - well known as "a wash coat 
(wash coat)" in the field. The following examples are illustrated without restricting this invention to it. 
[0020] 
[Example] 

The cerium sol (7500g) (what was prepared according to instruction of the French country patent A-No. 
2583736) which carries out example lCe02 (180g) content, and has the average colloid size of about 
5nm 70%ZrO2/30%CeO2 It is 20% of the weight of Zr02 so that the last mixed oxide of a weight ratio 
presentation may be obtained. It mixed with the zirconium sol (2100g) which contains and has tfie 
average colloid size of lOOnm (r= 20). The aquosity ammonia liquor (450g) of 2M was introduced 
stirring the obtained mixture violently. The last pH of precipitate mixture was about 7.5. Filtration 
recovered formed sediment, and it washed with water, and was made to dry in 120 degrees C in oven 
finally for 16 hours, after calcining at the temperature under air with various following, the BET specific 
surface area of the obtained product got with following one, and came out. 

- 600 degrees C - that of 6 hours, or glow: - g-800degrees Cof 76m2/- that of 3 hours, or glow: - g- 
900degrees Cof 34m2/" that of 6 hours, or glow: - to the product by which calcining was carried out at 
25m2/g900 degree C :-Zr02 by which existence of the following solid solutions was observed with the 
X-ray diffraction spectrum The first solid-solution phase which contains Ce02 (about 5 % of the 
weight) in inside, and the average size of the microcrystal in this solid solution were about lOnm. 

- Ce02 The second solid-solution phase and the average size of a microcrystal which contain Zr02 
(about 40 % of the weight) in inside were about 9nm. 

Furthermore, the oxygen possession capacity (OSC) of the product obtained after calcining was carried 
out at 1000 degrees C was measured according to the following trial. The value was 3.8 ml CO/g Ce02. 
[0021] Oxygen possession capacity measurement trial: The product (0.3g) by which calcining was 
carried out at 1000 degrees C was exposed to the gas stream (2bar) containing helium by rate-of-flow 10 
1/h. A carbon monoxide (5% concentration) or oxygen (2.5% concentration) was poured into carrier gas 
by pulse form voice. : which examined in order of the following - 02 of -1 ream which raises 
temperature to 400 degrees C under - helium - which sends a pulse and which sends CO pulse of -1 ream 

- new ~ a series of 02 - alternation which sends a pulse - CO and 02 A pulse is sent. 

In order to determine and evaluate possession capacity, it is mutual CO and mutual 02. It is Ig Ce02 
between the last phases which consist of a pulse. The average CO consumption (ml) to depend was 
measured. Oxygen possession capacity ml 02/g Ce02 In order to express with a unit ml CO/g Ce02 It 
is enough to divide the above-mentioned value expressed with the unit by 2. 

[0022] Example 2 average colloid size repeated Example 1 except for the difference which used about 
50nm (r= 10) zirconium sol. The description of the product obtained after calcining at 900 degrees C for 
6 hours is phase:*Zr02 which got with following one, came out and was detected by a certain :-BET 
specific surface area:20m2/g-X line. The first solid-solution phase which contains Ce02 (about 25 % of 
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the weight) in inside, and the average size of the microcrystal in this solid solution were about 1 Inm. 
♦ Ce02 Inner Zr02 The second solid-solution phase and average size consisted of a microcrystal which 
is about 6.5nm. 

The oxygen possession capacity measured value of the product by which calcining was carried out at 
1000 degrees C was 2.8 ml CO/g Ce02. 

[0023] Example 3 average colloid size repeated Example 1 except for the difference which used the 
cerium sol which is 15nm (r= 6.5) extent. The BET specific surface area of the product obtained after 
calcining at 900 degrees C for 6 hours was 22m2/g. 

[0024] Example 4 - this example illustrates this invention in relation to using aluminum in a doping 
agent and this case. Except for the point added to mixture by making a boehmite sol into a doping agent, 
Example 1 was repeated so that the constituent of this invention doped with 15% of the weight of the 
alumina (aluminum 203) could be obtained. The BET specific surface area of the product obtained after 
calcining at 900 degrees C for 6 hours was 39m2/g. 
[0025] Example 5 (example of a comparison) 

Average colloid size repeated Example 1 except for the difference which used about lOnm (r= 2) 
zirconium sol. The BET specific surface area of the product obtained after calcining at 900 degrees C for 
6 hours was small 10m2/g. It did not pass over the oxygen possession capacity of the product by which 
calcining was carried out at 1000 degrees C to 1.6 ml CO/g Ce02. 
[0026] Example 6 (example of a comparison) 

The zirconium sol and this size whose average colloid size is about 50rmi repeated Example 1 except for 
the difference which used the cerium sol (r= 3.5) which is about 15nm. The BET specific surface area of 
the product obtained after calcining at 900 degrees C for 6 hours was 18m2/g, 
[0027] Example 7 (example of a comparison) 

The weight ratio in an end product (after calcining) expresses a zirconium nitrate and a cerium nitrate as 
an oxide, and it is Ce02 2/20% of 80%ZrO(s). The mixed solution contained by the ratio of 
concentration which becomes was settled by adding an ammonium hydrogencarbonate in various pH. 
Filtration recovered precipitate, it was washed and was dried. After calcining at 900 degrees C under air 
for 6 hours, the BET specific surface area of two products obtained fi-om the precipitate in pH4 and the 
precipitate in pH8 was 10m2/g, respectively. 
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CO 0 1 1 ] *^%B^CC6<--C5~5 0 0 nm, W^&^{C« 

1 0-2 0 0nm©¥lfe|-9--rX*W-rS>?-»U=J--i7AV^ 

>;'i;A-/;i/'Jj|5i«K:^r©aw^j«'p|5. I^tc. 
R-A-258373 5. F R - A - 2 5 8 3 7 3 6 . 



FR-A-25 83 7 37, FR-A-259638 
0. FR-A-25 9 6 3 8 2. FR-A-2 6 2 1 5 
7 6. SOTR-A- 2 6 5 5 9 7 2. {ClBili^ tl/c:^ 

-rX7!)S3~ 1 0 0 n m, b < C*5 -5 0 n m©-fe D 

p H . ism.Rzfmxmmt . ^ d -s 3 a k ig^fgjj&is 
»Dx.r. -fe y •^ASo'i^JU3-'i?Aor)i^ 

i>a: {Ctih2 -zxD^i^^ ^ Xitm^ Hi- y ji -• V )V(0 

(ommicm l < :t:+^t* -set Asmms n/c. 

[0012] *:|^?«©:&a©i|#«:WSStt©*SII«SSg« 

tO*>t:f-f 5; h ';>?A, ^>ar>. >*"^H25j-i>A. 
i^A : TJl'*'J±S^^. <tO*Dt:fvcy:^i^'i;A, 
i^'i'A. /ty -JA : 7';i'5-'?A : ; h y 

A : xij^iy-yA : tfj'^J^ : 5^•53R : : 
■t;A ; ^:t:?' : : i'DAXCifcTX^X. 

c^iii-c^?>ifi, c©yx h{c$ijHi3ti*fe©-e 

ti^Ct^ ■7>i?>. T^U5:::-'?A. Ry-'v- y 3><D3 O 

b^J«1$ CCS L 4> or- * -5 « 3c^{ bSiI«S ^ 
^{bSiI©S«. Si^^^!^tfO$^fbfi£^©^S^IK^b 

9i(Dmi&ivm^Lx:. ^^jim<D±mm(Do. i~2 0fi 
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(0013] :*3%B3©:^^©m-SPg{C'c¥t\ ±ge©J: 
hy-i^A. *^fk*y ->A©*?§jS-C*^. T>*-T 

?s©*ismiss-c«^c< . -etiiS. m«o. 1-1 
1 N©jAC»ffiffl{C!g4ci*ir#s*j, ^n-r4>i~5 

NigS©?§?K^^-r-5Ci*iJf$LC^. H^CCti. zt 
^©^^ffi-Cil^^©pH*i4ia±. »iL'<«7W 

imnUfj:t)ii^:^Stli>o C©fiSfP?:ga ( 1 8~2 5 

•c) *i6iRiCii^©@»ss* r©iae[-c?f?c ^ c i 
*sr#, igjMjjgLas«mtf 1 2 o*c{c*ri*r*ci 

[0014] ^Stt?§?g©ssfln©*^7^K:. zti®*^^ 

(c^W2,ci*it?#So it^©P§©*l7Nf{c. 

n). ttKl. •^aCstralninq) . jS'i:>»^^©:^r©tiS 

-€-©®^tt is (f 1 1 tration)©<sM3&iW * 

bl^. C©J:^(c@iR3*a/c^fiSi^B;X«:j5fe^3n-5C 
iJ&ifir. C©«c^{C«*X»*ttT>*r-T«g?K*ffl 

30 (,i-SCi*5-cti755. *©fi^*i«PS oi^o W«;S«© 

80~300'C. pfSiLKitl 00~1 5 0 'C. ©SS 
i*-cMW6*i«. *fiS^©f£«|«. i3tlS©Fg*>6ii:S 

40 (cj:*)?f^c^c<t4>-c#5. 

[0015] *^H^©:^ffi©®ii^©pg(c)5?-r, fiE.^{cz5t 

41 m-ftiiitj: 6 i& I ». C ©*^«g»WSg3 47 i S 

©C <i:«M«C^f!S3tl-2)@?§<*tg©^B^S?:l^±SC/ 

gT&iji! < /j: 4 (c •oti^^<Dttmsm*/if& < 4 <b (, O 
«^?r#SLr, *jaaB©ffi^1})CCS03n^>y^©lgfl3 

50 ?:f#-5©{C^J*{CiiJ.S^fSeS«y^'<t 0 ©fa© 



9 

[0 0 1 6 ] ±aiL;^cJ:^{c. *jEfe|gcD:^ffi«:j; 0 7 0 
00~1 000'C. WSb<«8 00~10 OO'C©® 

mit^-r^<D 1 0 m" /qti±©j:t«ffls«: J: *) i^mm-t 6 

a ifiF3fU<«^i>^C< i*>3 Oirf/q. J: OJf * L < 

ife< it4 0m'/<j©Jt^fflaS:WUri>4. :^^m<0^ 

i 5 0 m' /gOtb^BStrWr C i 3 ^ nItfeT*^>, 

[0017] Htc. :^mi<jmwm(o%mm^t . 

^* 0 8 0 0 -CtCtS-r t*:«B^©»fiS 

<<!:*> 2 Om'/q. 0 < liii>/:c < <!: 4> 3 0 m' 
/g. J: 0 «F* L < «:J>/S < i 4> 4 0 m' /t^tb^SS^W 
UrteO. cn?>OfflRR«I*i9 0 0*C{Cttl^54ir4>^ 
«ffiSWSfc'ij>ft< <!:«)2 Offl'/c). «F*l/< Wii>)&c< <t 
^jBOin'/q. C< «^i>''d:< <!: t4 0nl'/q^,«l}t 

»s-rtiis*^i^©iffl^iB)»'e©tb*as(cML. 

±^2 n/c ck ^ {CHija©^^^*^^©^^!^*^!!^ 
^ A :^©ie^.®"C»ffi-r -5. C ti6ffl^!BJ©X«I5iW 
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h;l'ii!t$CCAi::^a(cubic) X{iiE:3^S (quadrati 

c) 3^cc^afb3n3nAiKfbi^;i'3j:.'5A(c^rtic.-r^> 
?«si{ci2ia-c#4itB©?¥aE?r?«6*^(cb. -e©*ats 
< ^ ^ - i» - {*l$:»)tc i^iu => - -ij A cc tb© u r ^t/>»ti 

©tgA^rSlftO. *niSSjK©H^ft©4fiS*S«|cl/-C(,» 

10 si^-r^sci^iTif^). *i> -e-©isi:^©ti^(cfi*-c^^ 

[0018] *^Ha©:&^{c<t Off 6n-5.ffl^«j«4^» 
<tLr, S!<b!B5©?^,li-c^Lr. i~4 9ss%©-by 

r^ARCXQ 9~5 lfiS%©i?;l/3-'i;A5r^^-r^.. 
W*L<{*. ■fey?A^Wl~3 0«fi%-C*0, 

^l.=ij:.'t;A^f3:9 9-7 0»a%-C*5„ WmLW 

«. SEfiS»©^fi«. K^b^BJOJ^ffi-P^L-C. fflfiSigJ 

:^«j«:>ptbro. 1 -2 oafi%-c*-5c <bdir#> i 
20 ~i oss%-c*2>ci*^i(?* Lir^ -enste, *^w© 

iSfC iib^BBtat: «C 3 :^ -i? A *S <!: 

■r-Sfe©-CW*S*s. *^^d:«3l£i>«^«l©l5ffl«:jSic 

idi-ctsctdiajssn^*, fflfiX«)4»©-t2';'i'A^s 
©±K«. URg. K{bi^^i'=i^'?ACc?tTi-e-©?§WK 
©I!BW©*CCJ: »)SH*e>n-5fe©-C*-5, 
[00 19] fie^r. *:^BjK:J:0f#6niffl^!8j©R 

<em>Jt«BDS». ■€-n*i^^stc^<©^fflffi^rmtti 

5£fb. 7k*)8i5S. B^^^py>^b*^. 

y^h-s^y. ;^9^-A';7^-5>fy. i'^i'+>i'. 

*lgft. ^tt^b. ^i^fb. + 

a ;^ — > a > . b*^X«ffe©W«lf b^^©Ki 

i«©iH^«j©S4>fiS^cffiffl^©lo«. iJuaft. ±^0 
^fiS^^>ibr©fi^fflr*i, *^W©fflSE!e)«. ckO 
0-rstt!i«©tij§{cjio-ci>s. c®ffiiitcs$>r. §gi» 

fiS^{ja^JS^©ftlJ®fSi4s!c^tc J; 0 ^3 3 n ^ HfiXJi 
f^tc, Wx.«t-XffJ«©Mi«?:ffM-r4:i^frCfiXffJ3 

(owm - c (Dmrnamwict^x r ^ * * 3 - Kwas 

h coat) J tLX^<mfb*n:i>i>-inm-ri>:^icm 
msm. «T©«^«*3(fe§«*-en{c*iiis-rscinc< 
so mmrii><Dvi,i. 



u 

[0 02 0] 

CeO.Cl 80 g) ^WL/*>)5 nin©¥*^3a-r K1^-/ 

X^SrWr-S-fe'J-iJAv^^b (75 0 0 g) ((Affl1#f*A- 
2 5 8 3 7 3 6^(D^m^Ct^t^.^mW^^tlfci>(D) 7 
0%Z r 0,/3 0%C eO, ©fiatbffi^iSO^IiJig^ifi 
fk!^*it9P>n-5J:^{C. 2 0afi%(DZrO, ^r^WL 

lOOnm (r = 20) ©^IJj^a-C Klf X^WT-S 
»^;U3r..5AV;u (2 1 0 Og) iig^U/c. m^titc lO 
tg^i^?:*: L/ < mni^tj:ifi^ 2 M©*ttT>^-T?§?K 

( 4 5 0 g ) «:i»AL/c. StiaS^©**^ p H«iKj 
7. 5r*-5/c, ff5)jS;3n/cotlS«J=&6®(CJ:0|5lJR 
V. Tk-cgtH^b. Sf^{c:t--:/>tti-c 1 2 O'CCcM-T 1 

-6 0 O'C-ceffiJra©*^*! : 7 6mVg 
-8 00'C-C3^ra©3&>SI: 3 4mVe 
-9 0 0*Cr6B#ra©*>«l : 2 5mVg 20 

-ZrO. t^JtcC eO,C*^5SS%) *dt?l^-@?gf* 
tB. C©@^i*«©jaiSS©¥l^-9--r X« 1 0 n mms. 

-CeO. «{CZ r O,Cl*|4 0*«%) =S:i£tsmrM^ 
e»iteS©¥^^t^'^X«9 nmfi)g-C*-7/c. 

jgtc. 1 0 0 0 'c-cA^s titci^icm ibtitc^mcom 
m^mmt) < o s c > ifiraomgacm^mms titc 

■eOfilt* 3 . 8 ml CO/9 CeOi o /c. 30 

[0 02 1 ] mmmmmt)wrm^m. ■. 

^^^i^f^Sfc (2bar)«:Sfeai 0 1/h-CBBL/c. + 

^'^)^'-t}7.^c-mtmk <5%?gS) (2. 
5%iSS) *-'SJb;^©ff^.®raAL/c. JiilT©JlH#-Cii? 
®i«:tf«Co/c : 

-^i;.^ATr-iaS?:4 0 0'C{C±tf4. 
iS©0, -'nMU;<?:jII^). 

— m.<Dcof^)\y:^^mi>. 

-»r /etc —il©0, /^•;^X*jSi. 40 

-SgSiCCOSO'O, /NVUX^ri^i, 

^Wtie;^4j?l^, Sffi-r^>aK:. 3^©C0RO'0, 

)VXtf^hf.iii,m.'ik<DmS<DfSiVi 1 if'yh.OQ. eO, (Cj: 
5^1^CO?8©S (ml) «riW^L/c. iJ3R^tl:^J«r 

ml 0,/q CeO, ©^{iT^-T^^JCli ml CO/q CeQ, 
■C^3n/cB5a©ffl?:2rS(l-5C<!:-C+^J-C*S. 

CO 02 2 ] Mi. 

^i^zia^ Ktf-rX*i*!j5 0nin ( r = 1 0) ©i^^l/^i 
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9 0 0*C-C6B#RgA^«IUfcmtC'f§6nfcSfe^<a©1$Si» 
-BETitmmm : 2 OmV^ 

*ZrO, «(cCeO,(iJi^2 5*fi%) ?r^trl|-@?g 
C:OHj§(*c}3©Si^S©^i^-9--fX«i|itjl Inm 

*CeO, 4i©ZrO, ©mn@?gf(*tB. 
$i)6. 5 nm©SbteS*^6JJCo-CC^A:. 
1 0 0 0 •C-C*>SI3ti/c*fi5c«J©it5R0SW«6:;'3i!fJ«ffltt 
2 . 8 ml CO/q CeOi T * -o /c. 
[0 02 3] m 

ipi^na-/ Kl^--<X*n 5 nm ( r = 6. 5 ) SS©-^ 

9 0 0 -c-c 6 mrsii^mLtcmcm^titc&f&HiOB e t 

Jt«BS« 2 2 m Vff t?* -3 fc. 
[0024] g<4 

C©mK-t>5'SiJ. C©«^T;U5^'J>A. 

f SCi{cKjiL-C*l%W^:t^aE-r-54)©-C&.5. 1 5 

Mfl:%©T^I/5:^ (A 1. 0,)-C K-:7L//c*^B^©iffl 

0 'c-ce^mmutcm'fC'mhtitc^miKDBE Tttm 
[002 5] «5. amm) 

spi^np-r K1f -f X*iitSjl Onm (r = 2) ©S^'-iUn- 
'J;A:/^l.*ffifflL/cai>?rB^t»rp91 ?:«|OiIL/c. 9 

0 0 'c-c 6 misir^ L tcikicm e n/t^^Bj© b e t w: 

^ffi^«M*>l Om' /8-Ci>^tc. 1 0 0 0°C-C*>i|S5 

ritc^m(omM9s^mmMt i . e mi ayg ceo, 4c b 

[0 02 6] g<6 (ittggO 

^l^nu-r F-t^-rXdiJSjS Onm©>?iU=iJ:-'^AyjUR 
trnv-^ Xds 1 5 n mgS©-i2 V -i? A V;U ( r = 3 . 
5) *i3efflL/cjtC^?:M^(,irfia)l ^iSOilL/c. 90 0 

•ct? 6 B#ra*igs o/cf^Kfsen/csfe^!^© b e rimm 
mit 1 8 inVs"c*oyt, 

CO 02 7 ] m (i:bl5i{«l) 
igKS^iU3-'i'AtlSKH2'J'5Ai*S^SliS«J (i^m 
W 'P<D&mttf>mittiitLXmLX 8 0%Z r 0^/2 
0%CeO, i:rj:hJ:^fj:mBiifC^m-ri>m^t§m 

««&pH{c)5f?-ri^*^7'>'=e-'?A4g[SflDr^ 

fe«S1+/c. ^mTtCfi^-C9 0 0*C-C6KJPBW»g| 
Lfc}^. pH4(Cir^W.5ct^CJfpH8K:*^t:f4ct^*^ 

h^htitc 2 •o©ifi£!^© B E Ttk^ffiSfi-e-n-en i 

OmVK"C*r>/c. 
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l^eg^e- 2 79027 



mtUB] TsS;6^3>g2 2B 

[^mmiE 1 ] 

[ ii*^ 1 ] (1) mm^tx^ mi^^f&mcMft'.-r s 

l:br«ii>^C< <»:t,5-C*^>) . 
( 2 ) ff 6*a/cS^«Jj{cia««r^«nb. 

( 3 ) mmstitcitmmimitsiL. 

l^ii:a*i5 ~5 0 0 n mrabSC i^i^i-r-Sill*:^ 

(iii*B 3.3 A ^/^^*«lfi5cT4e^^©^l^i^ 

S*i3-1 0 0nm-C*iCi*1tai<!:-r4BfliBi9*« 

[ fs^^i ^tb r *n 0 jyi-c* ^ c i ^mm. 1. 1 
48iriBiis*3S(5in*> 1 o{cffi*s©:sra, 

[ISJjtllS.] BJ{bi^>'l'3-'?ARC^ <XW) ffiJ^b-b'J 
A©Jt«nBS*S»«S{b-r-5 c t*i»i6tvr fc>^fiS^> 
*»6St;?$tiS3#a©fiE^ ( K-t^i'fiJc^-) 3&«S[il 

otciats©:^'^^. 

A : T^u* •;±S^ii. i O^DW-^y^iz-^JA. 
•i;A, "i/A : r^bs^-J/A : 3> : v <j -^a : 
^t/'^iy'^A : ;y';'?A ; ^"i/JR ; ; -'>*:^i^':> 

A ; -^7" ; ^r>if;L' : nAX{*brx-7>^A>6^J4f 
<!: L -caiR 3 n S C <!: ^r'HFgSli T iW*^ 5. 

ie*S©:^ffi. 

A. x{j*Kfb*';'f A-c*?>ci*«F®i-r-5airiefa 
*«f5in*> 1 occifits©:^!*, 

)&:Sir^a©^fin3&<tf!iton2.H(rtegt*3Hpin5&> i o 

(ciets©:^^. 



1 ofcietg©:^?*. 

f£j^ 3 n ^> c i «r!^» i -r -sf-rieii^JBfsindi i otcie 

l£©:^rS. 

[ie3j<3ii 3] 7 0 0-1 000 wisar 

tf AjrtoiiS C: <!: *#»<!:-r-5HMSBi»*31(5in*> 1 "^tcge 
IS©:^a. 

Cia^JBi 4} K^b«5©ff^figr*tr. 5i~9 9m 

fi%©2^;U=i-'i»ASLO'l -4 9SS%©-biJ'?A*^ 
S«<iS!e)*»S C <!: «r#mi T •5t!neiii^<5Fnj» 
1 o{ciBls©:^a. 

[it^Jli 5] K^b!^©ffJ®.-c^Lr. 0. 1-2 0 

mM%. L < « 1 ~ 1 0fifi%©±gE K- f>i^fij 

j_4iats©7?)*= 

Ci«*«J_6] <<»:*) 1 Om* /g©i:b^®S* 

*-rsc i*4#»<fr-5i^-'l'=i-'i?ARiyt-fe A©jg 

[fffj^ai 7] 8 0 0 •C-C©*>gl^. ii»tc < t *> 2 0 

m* /g©Jt«ffis*wr4ci*!^ati-r*ii*«i 

6.i2iS©ifflfi!t!B». 

[§a*^l 8 } 9 0 0 'CV(OA^mk. 'PU < i 4> 2 0 
6SCM_7 ©Hti*> 1 -o{ciB4S©iafiJE!BJ. 

[ j_9 ] m{m<Di^m-cm. u r . 5 i ~ 9 9 a 

fi%©i^>il'=i^>J»A&C/4 9~ lffiS%©ty5A4^ 
W-r4C<»:*!^«i^ 4^*11 6~J_8©fsrn3!>»lo 

m^mzQ] 0. i~2oafi%©±ieK-f >y 
fiSj»^gtc^wr^ct^i^atr^i9*JBi 9iais© 

[ia*g2 1 ] mi'-i:->-^fS.^tmitiy)l'='~OM, 
SiaH2V'5A©@i»(*4>(C???5Et--5C<i:* 
1^ i r 2.^*31 2_0gB«8©fflfiR«». 
[fa*lH2 2] iS*3S16.~ 2J_©f5in/>» 1 occlBte 

©fflfiKi^X«iS3}?S 1 -_L5©f5in*i 1 occi2tS©:^iffi 
(c J: 0 f« 6 n ^. ffl^^©toi«X«)l!l!i«li(* i L -C ©^ W 

^iur. ii*^j_6 - 2j_©f5inA> 1 o«:iBtS©ffl 
fiSi^Xiiiil^JS 1 --1 5(DMtiAf> 1 -:3tciBDi©:^i*{c J: 

i^iUT. Ii*]lj_6 - 2J_©(5Ih*> 1 o{ClB*S©tt^ 

1 ~j_5 ©f5in*» 1 oK:fBtt©:^£fccc<fc o 
4. M.'iSrSt4^^*s-?-©±Ccft«3nir<i^i^?LM® (■^7 
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